Beim Trocknen bei 100 °C im Hochvakuum 6,16% Wasserverlust, entsprechend ca. 3,5 Mole H20 je 1 Mol Tetracarbonsäure a.
Disruption of four different influenza viruses (strains A/PR8, At/Ann Arbor/1/57, A2/Japan/ 170/62 and B/Maryland 1/59) by Tween-ether or sodium deoxycholate leads to polydisperse populations of strain-specific immunoprecipitating antigens which occur both associated with or separately from hemagglutinins and which seem to be heterogeneous with respect to antibody binding sites. Besides yielding hemagglutinins with a sedimentation coefficient of about 70 s, Tween-ether treatment also yields smaller 9 s antigens. A similar antigen is released from A/PR8 virus by trypsin treatment. Treatment of the B/Maryland/1/59 virus with sodium deoxycholate results in the release of a 9 s precipitating antigen, but more rapidly sedimenting antigens are obtained with the other virus strains.
Despite extensive studies on influenza viruses, the molecular basis of their antigenic variability still remains unclear. Although evidence has been found for the existence of at least 3 to 5 distinct polypeptide chains in influenza virus proteins 1_3 In the present work, antigens of "subunit" preparations obtained after disruption of influenza viruses by different methods were studied and further evidence for the existence of nonhemagglutinating strain-specific antigens was obtained. The immunizing potency of these preparations has been reported elsewhere 9 .
Materials and methods
The following influenza virus strains were used: A/PR8, Ai/Ann Arbon/1/57 (A/A), A2/japan/l70/62 (A2/J 170) and B/Maryland/l/59 (B/Md). The conditions for their multiplication, concentration and disruption by either Tween-ether (TE) or sodium deoxycholate (DOC) and for titration of hemagglutinins (HA) were identical with those described elsewhere 9 -12 . The preparation of antiviral sera, isolation of globulin fractions, labeling with fluorescein isothiocyanate (FITC), and the strain-specific fluorescent precipitin test 13 for influenza viruses have also been reported elsewhere 12 .
The hemagglutinins from the TE-and DOC-treated virus preparations were removed by mixing 1 volume of the corresponding preparations with 0.33 volumes of packed chicken red blood cells (RBC) at 4 °C. One hour later the agglutinated RBC were sedimented by low speed centrifugation (10 min at 2,000 r.p.m.), the supernatant fluids aspirated and saved, and the RBC resuspended in 0.5 volumes of phosphate buffered saline (0.14 M NaCl, 0.007 M phosphate, pH 7.2) (PBS) and incubated for 3 hours at 37 °C to elute hemagglutinins from RBC. The RBC were then sedimented and the eluates saved for further analysis.
To determine possible antigenic differences in preparations derived from the same intact virus strain, antibody cross-absorption tests were performed. Suitable aliquots of the FITC-conjugated antibody preparation were mixed with the antigen preparation of interest, incubated for 30 min at 37 °C, left overnight at 4 °C and then filtered through GS millipore filters. These and the original antibody preparations were then compared by means of the fluorescent precipitin and hemagglutination inhibition (HI) tests.
Rate zonal centrifugation experiments were performed in Ficoll (Pharmacia, Uppsala) density gradients using the SW 39 or SW 25.1 rotors of the Spinco Model L-2 preparative ultracentrifuge. Samples from the gradients were collected after piercing the bottom of the tubes. The approximative evaluation of sedimentation coefficients (SWj2o) was performed as described by MARTIN and AMES 14 either without using a standard having a known sedimentation coefficient and taking into consideration the time of acceleration and deceler- ation of the rotor or by using bovine albumin or hemoglobin as a standard. Density and viscosity data for Ficoll sulutions were supplied by the manufacturer, and additional viscosity measurements were performed using the V 2100 Falling Ball Viscosimeter (Du Pont).
The treatment of intact viruses by trypsin was performed under the following conditions: 1.5 ml of virus suspensions in PBS (1 -4 x 10 5 HA units/ml were mixed with 1 ml of a trypsin (1 x crystallized, Worthington) solution (20 mg/ml in PBS) and incubated 1 hour at 37 °C. Then 1 ml of a soybean trypsin inhibitor solution (Worthington, 20 mg/ml in PBS) was added and the suspension centrifuged 60 min at 25,000 r.p.m. in the type 50 Spinco rotor. Both the supernatant fluids and the resuspended pellets were saved. Hemagglutinins from the supernatant fluids were removed by adsorption on RBC as described for TE-and DOC-treated virus preparations.
Results
The precipitating antigens obtained by TE treatment of the four influenza viruses were heterogeneous with respect to sedimentation velocity. The antigens in the eluates obtained from RBC adsorption-elution experiments had an average sedimentation coefficient (sw,2o) of about 70 and were associated with hemagglutinins that were to some degree heterogeneous with respect to antibody binding capacity (Fig. 1) . The concentration of precipitating antigens in the supernatant fluids was of about the same order of magnitude as in the eluates, except for the B/Md virus, in which it was about 10 times lower 9 . Rate zonal centrifugation experiments revealed that the precipitating antigens in the supernatant fluids sedimented slower than the antigens in the eluates ( Fig. 1) and had a sedimentation coefficient of approximately 9 s (calculated from separate density gradient centrifugation experiments under conditions similar to those given for observed with TE-treated viruses 12 , the greatest crossing being between the A/A and A2/J 170 antigens.
When the hemagglutinin-free preparation of A2/ J170 antigen was added to the corresponding antiserum, the latter no longer reacted with the same antigen in the fluorescent precipitin test, although there was complete preservation of its HI titer (1,024, determined with TE-treated A2/J 170 virus). With the other 3 strains, addition of either original or hemagglutinin-free DOC-treated preparations to the corresponding antibody preparations resulted in an approximatively equal decrease of precipitating and HI antibody levels.
Trypsin treatment of the intact viruses resulted in an approximate twofold loss of total HA activity and in a release of hemagglutinins that were unsedimentable under conditions at which intact viruses sediment. The level of precipitating antigens per HA unit in the resuspended pellets obtained after trypsin treatment and subsequent centrifugation was the same as for control preparations which were not treated by trypsin. When hemagglutinins were removed from the supernatant fluids by adsorption on RBC, considerable levels of precipitating antigen (s) were found only in the A/PR 8 preparation. This antigen was found to be strainspecific, giving no fluorescent precipitate with antibodies against the other 3 virus strains, and to induce the formation of antiviral antibodies in mice with an efficiency equal to about 150 HA units of intact virus 9 , though the level of precipitating anti-
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